DISCUSSION
is a valuable contribution for understanding the provenance of the Late Devonian siliciclastic rocks from the Rheno-Hercynian zone. Their interpretation of the detritus having been derived from Baltica and Scandinavian Caledonides sources is quite remarkable. This result reinforces the probability that the Rheno-Hercynian basin may have been sourced from distinct terranes placed along the Variscan suture. We want to emphasize that Koltonik et al. (2018) did not explore this crucial point of view and thus failed a good opportunity to discuss the architecture and tectonic evolution of the Appalachian-Variscan belt. Despite this, Koltonik et al. (2018) includes a map of the Variscan belt presenting a correlation between SW Iberia and Germany, which we disagree with. From the above, our comment intends to: (1) underline changes in the provenance of the Late Devonian basins along the active margin of Laurussia (Rheno-Hercynian Zone, in Germany, and Pulo do Lobo and South Portuguese zones, in Portugal and Spain), and (2) discuss the correlation model for the Variscan tectonic units from SW Iberia and Germany.
The first obstacle to correlation is the inexistence of preDevonian rocks in the South Portuguese and Pulo do Lobo zones (SW Iberia) , contrary to what happens for the RhenoHercynian Zone (Germany). The oldest Devonian rocks which have been dated in the South Portuguese Zone are volcanic rocks of the Pyrite Belt (Cercal porphyries with an age of c. 374 Ma; Rosa et al. 2009 ) which are overlain by siliciclastic rocks and minor carbonate rocks of the Upper Devonian São Luis Formation (Oliveira 1984) (Fig. 1) . Siliciclastic sedimentation extends to the Upper DevonianLower Carboniferous siliciclastic rocks of the PhylliteQuartzite Formation (Pérez-Cáceres et al. 2017) , which are conformably overlain by the c. 359-349 Ma volcanic rocks of the Volcanic-Sedimentary Complex of the Pyrite Belt (Rosa et al. 2009) (Fig. 2) . In Spain, the Phyllite-Quartzite Formation unconformably overlies siliciclastic rocks of the Ronquillo formation, which have a maximum depositional age of c. 400 Ma (Pérez-Cáceres et al. 2017) (Figs. 1, 2) . The Volcanic-Sedimentary Complex of the Pyrite Belt is overlain by the Mértola and Mira formations, representing the oldest strata of the Carboniferous Baixo Alentejo Flysch Group (Oliveira 1990) (Figs. 1, 2) . In southwest Portugal, Late Devonian-Early Carboniferous siliciclastic rocks occur in the core of the Aljezur and Bordeira anticlines (Tercenas Formation, Oliveira 1990) , and are overlain by Early to Late Carboniferous turbidites of southwest Portugal (the Carrapateira Group, composed of the Bordeira, Murração and Quebradas formations, Oliveira 1990) (Figs. 1, 2 ). Both the Quebradas and Mira formations are overlain by the Upper Carboniferous Brejeira Formation (Oliveira 1990) , which represents the youngest strata of the Baixo Alentejo Flysch Group (Fig. 2) . The source of the turbidites from the Mértola and Mira formations was most probably a Devonian magmatic arc poorly influenced by sedimentary recycling, which increases over time, as indicated by the almost total absence of pre-Devonian zircons typical of the Gondwana and/or Laurussia basements (Pereira et al. 2012a (Pereira et al. , 2014a (Fig. 1c) . Later on, the source progressively changed, as shown by the abundance of Precambrian and Paleozoic detrital zircon grains in the Brejeira turbidites (Fig. 1d) , suggesting strong recycling of the Gondwana and/or Laurussia basements. A peri-Gondwanan provenance is indicated by zircon populations with Precambrian ages similar to those found in potential source rocks from the Ossa-Morena Zone (Gondwanan side). These detrital zircon grains are also characteristic of pre-Late Devonian siliciclastic rocks from West Avalonia and the Meguma Terrane, both representing the South Portuguese Zone basement (Laurussian side). The presence of fewer Mesoproterozoic, Late Ordovician and Silurian ages in Mira and Brejeira turbidites, which have no correspondence in the Ossa-Morena Zone, also suggest Laurussian (West Avalonia/Meguma)-type sources (Pereira et al. 2014a; Rodrigues et al. 2015) (Figs. 1d, 2) . The pre-Devonian detrital zircon populations of both the Lower-Middle Devonian Ronquillo Formation on the one hand and the Upper Devonian-Lower Carboniferous Phyllite-Quartzite and Tercenas formations, on the other hand, are dominated by Neoproterozoic (Cadomian/Pan-African) and Late Paleoproterozoic (Eburnean) ages. A singular feature of these formations is a presence of Mesoproterozoic (< 10%) and Silurian (< 3%) grains (Braid et al. 2011; Pereira et al. 2012a; Pérez-Cáceres et al. 2017) (Fig. 1e) . The local dominant source for the siliciclastic rocks of the Phyllite-Quartzite and Tercenas formations, and of the Frasnian strata of the Pulo do Lobo Zone described below, was likely the South Portuguese Zone basement itself (Braid et al. 2012; Pereira et al. 2017) .
In the Pulo do Lobo Zone, the older siliciclastic rocks of the Pulo do Lobo, Gafo and Ribeira de Limas formations contain palynomorph assemblages assigned to the Frasnian (Pereira et al. 2007 (Fig. 2) . The pre-Devonian detrital zircon populations of the Frasnian siliciclastic rocks of the Pulo do Lobo Zone are predominantly characterized by Neoproterozoic (Cadomian/Pan-African) and Late Paleoproterozoic (Eburnian) ages, including a small number of Mesoproterozoic grains (< 7%), and fewer Silurian grains (Pereira et al. 2017; Pérez-Cáceres et al. 2017) (Fig. 1f) . These detrital zircon populations correlate well with those of the Ronquillo Formation of the Pyrite Belt (South Portuguese Zone). The Frasnian strata of the Pulo do Lobo Zone is unconformably overlain by the Represa and the Santa Iria and Horta da Torre formations that contain palynomorph assemblages assigned to a late Famennian age (Pereira et al. 2007 (Fig. 2) . The Santa Íria Formation, which has a maximum depositional age of c. 347-345 Ma (estimated based on detrital zircon, Braid et al. 2011; Pérez-Cáceres et al. 2017) , grades upward and laterally into the siliciclastic rocks of the Horta da Torre Formation (Fig. 2) . The pre-Devonian detrital zircon populations of the Represa and Santa Íria formations are quite similar to those of the underlying Frasnian strata (Pérez-Cáceres et al. 2017; Pereira et al. 2017) (Fig. 1g) . Silurian, Early Devonian, and Mesoproterozoic zircon found in most of the Pulo do Lobo Zone formations suggests that potential source areas can be narrowed down to the Laurussian margin. As well as proposed to the Late Devonian siliciclastic rocks of the South Portuguese Zone, the same age formations of the Pulo do Lobo Zone point to provenance either from or in common with Late Ordovician-Early Devonian siliciclastic rocks of the Meguma terrane and/or West Avalonia in Maritime Canada (Pereira et al. 2017 (Fig. 2) . Early Devonian (c.. 418-397 Ma) detrital zircon grains were found in the Lochkovian siliciclastic rocks of the Arisaig Group from West Avalonia (Knoydart Formation, Nova Scotia; Henderson 2016) (Fig. 2) . These Early Devonian grains may have derived from few interbedded volcanic beds (Murphy et al. 2008) , and/or from the Acadian magmatic rocks of the nearby Newfoundland segment of the Appalachian-Caledonian belt (Ganderia; van Staal et al. 2009) (Fig. 1a) .
For correlation purposes, U-Pb geochronological data from siliciclastic rocks of the Pulo do Lobo Zone (Pereira et al. 2017; Perez-Cáceres et al. 2017) show that the Ribeira de Limas (excluding the sample with Mesoproterozoic and Early Paleoproterozoic ages studied by Braid et al. 2011 ), Atalaia and Ronquillo formations have similar detrital zircon (Pereira et al. 2017) . So far, no unequivocal evidence has emerged of the existence of preFrasnian lithostratigraphic units in the Pulo do Lobo Zone , which makes tenuous a correlation with the Northern Phyllite Zone. The MORB-type meta-mafic rocks associated with the siliciclastic rocks of the Pulo do Lobo Formation and the Péramora Mélange (Eden 1991) , traditionally attributed to the Early Devonian as being the oldest rocks of the Pulo do Lobo Zone, were recently dated at c. 345-333 Ma (Dahn et al. 2014; Pérez-Cáceres et al. 2015) . In a different way, the Northern Phyllite Zone comprises metamorphosed Early Devonian siliciclastic rocks unconformably overlying the Avalonian crystalline basement, a Silurian-Early Devonian magmatic arc and Early Ordovician metapelites (Franke and Dulce 2017) .
A particular feature of the Pulo do Lobo Zone is the presence in some beds of the Ribeira de Limas Formation, in the Horta da Torre Formation and in the Alajar Mélange (consisting of deformed Horta da Torre quartzites and slates) of a population of detrital zircon in the age range of c. 1.9-1.1 Ga, which is typical of Laurentia/Balticatype sources (Braid et al. 2011; Pérez-Cáceres et al. 2017) . Complementarily or alternatively zircon grains of those ages may have been sourced from the oldest siliciclastic rocks of West Avalonia (Early Neoproterozoic Gamble Waldron et al. 2013; Murphy et al. 2018; White et al. 2018 (Henriques et al. 2015) ; 2, Barreiros granitic rocks (Sánchez-Garcia et al. 2013 ); 3, Arronches and Cevadais orthogneiss and Elvas syenite (Díez Fernán-dez et al. 2015) ; 4, Beja gabbros and diorites ; 5, Sierra North batholith granitic rocks (Gladney et al. 2014) ; 6, Évora Massif granitic rocks and gabbro-diorites ; 7, Debert River granodiorite and Greendale Complex appinite (Doig et al. 1991; Murphy et al. 1997) , 8, Mavillette gabbro (Warsame et al. 2017) ; 9, Hart Lake-Byers Lake granite (Doig et al. 1996) ; 10, South Mountain Batholith leucogranite and Birchtown diorite (Tate and Clarke 1995 and references therein; Clarke et al. 1997); 11, Seal Island Pluton and Wedgeport Pluton monzogranites (MacLean et al. 2003; Moran et al. 2007) Brook Formation of Nova Scotia; Henderson et al. 2016) (Fig. 2) . In terms of correlation, the detrital zircon populations of the Horta da Torre and Alajar siliciclastic rocks are quite similar to those found in Late Devonian strata of the northern Rhenish Massif (Koltonic et al. 2018) and in the Late Devonian and Early Carboniferous siliciclastic rocks from the Lahn-Dill area (Rheno-Hercynian Zone; Eckelmann et al. 2014) . The lack of Neoproterozoic and Cambrian zircon in these German correlatives was the reason to point for Baltica or/and the Scandinavian Caledonides sources (Eckelmann et al. 2014; Koltonic et al. 2018) .
Another point to add to this discussion is the hypothetical correlation between the Mid-German Crystalline High and the southern domains of the Ossa-Morena Zone (Franke 2014; Franke and Dulce 2017; Dorr et al. 2017) as shown in Fig. 1a of Koltonik et al. (2018) . This assignment is not understandable since there are marked differences between these two tectonic units. The Mid-German Crystalline Zone consists of orthogneiss with Late Silurian-Early Devonian protolith ages (c. 398-426 Ma; Ruhla Crystalline Complex) and paragneiss with a Late Ordovician-Early Silurian maximum depositional age (Ruhla Group of the Ruhla Crystalline Complex) and detrital zircon population dominated by c. 1.8-0.9 Ga (90%) grains derived from a Baltica source as part of Laurussia (Zeh and Gerdes 2010 and references therein). The oldest rocks of the southern domains of the Ossa-Morena Zone (the Évora-Aracena-Lora del Río metamorphic belt; Pereira et al. 2009 ) are Ediacaran metasedimentary rocks with a c. 578 Ma maximum depositional age (Série Negra Group; Pereira et al. 2008) . These siliciclastic rocks contain a large number of Neoproterozoic (c. 700-540 Ma) ages, and fewer Palaeoproterozoic (c. 2.4-1.8 Ga) and Archaean (c. 3.5-2.5 Ga) ages, while there is a marked lack of Mesoproterozoic (c. 1.8-0.9 Ga) zircon grains. The Série Negra Group is intruded and overlain by Cambrian orthogneisses (c. 527-517 Ma; Early Rift Event; Chichorro et al. 2008; Dias da Silva et al. 2018) (Fig. 2) . The detrital zircon population of the Ediacaran siliciclastic rocks of the Évora Massif ) and the rest of the Ediacaran-Early Devonian formations of the Ossa-Morena Zone (Pereira et al. 2012b (Pereira et al. , 2014b (Fig. 1i) , are quite similar and unequivocally derive from a Gondwanan-type source, having striking similarities with the Saxo-Thuringian Zone (Linnemann et al. 2008) . Silurian and Early Devonian magmatism and the evidence for distinct provenances for the metasedimentary rocks of the Mid-German Crystalline Zone were never recognized in the southern domains of the Ossa-Morena Zone (Fig. 2) , which is another argument which does not support a correlation between them.
